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CHARACTERIZATION SURVEY 
OF PORTIONS OF THE 

ALIQUIPPA FORGE SITE 
WEST ALIQUIPPA, PENNSYLVANIA 

INTRODUCTION AND SITE HISTORY 

From July 1948 to late 1949, Vulcan Crucible Steel Company operated a uranium-rolling process 
for the Atomic Energy Commission (AEC) in Building 3 of the facility formerly owned by 

Universal Cyclops Specialty Steel Division of the Cyclops Corporation and currently owned by 

Aliquippa Forge, Inc. Uranium billets were sent to the Vulcan facility, where, during the 

rolling operation, the billets were formed into rods; finished rods were boxed and shipped to 

other AEC facilities. The site was decontaminated to then-applicable guidelines in 1950 

following completion of AEC operations.’ 

In 1978, a radiological survey performed in and around Building 3 by Argonne National 
Laboratory (ANL) identified residual radioactive contamination above current guidelines on 
floors, walls, and overhead beams above the furnaces that were used for heating the billets.’ 

In addition, some contaminated steel flooring was found outside the building alongside the 

cooling basin. The residual contamination exceeded guidelines for release to unrestricted use, 

therefore, the property was included in DOE’s Formerly Utilized Sites Remedial Action Program 

(FUSRAP) in August 1983. Bechtel National, Inc. (BNI) is the FUSRAP Project Management 

Contractor (PMC). 

In December 1987, a limited radiological characterization survey, performed by BNI, indicated 

that there were 14 areas of contamination in and around Building 3.2 Interim remedial activities 

were conducted by BNI in 1988 to enable restricted use of the building by Aliquippa Forge, Inc. 

Most of the building was remediated by removing contaminated materials/equipment and placing 

a barricade around the remaining contaminated area. 
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Post-remedial action surveys of Building 3 indicated that contamination was successfully 
removed from a large portion of the building. Areas inside Building 3 that are suspected of still 

being contaminated include the walls above 2 meters, interior and exterior surfaces of the two 

furnaces, floor surfaces within the barricaded area, and structural steel and ceiling surfaces. 

Exterior soil areas around the perimeter of Building 3 are also known to contain limited 

contamination. 

In May 1992, the Environmental Survey and Site Assessment Program (ESSAP) of Oak Ridge 
Institute for Science and Education (ORISE) performed a radiological survey of the buildings 

and grounds (excluding Building 3) to determine the radiological status of the entire site, prior 

to characterization and remediation activities in Building 3.3 Residual uranium contamination 

was identified in Building 8, which shares a common wall with and has direct access to Building 

3 (See Figure 2). As a result of that survey, DOE requested that ESSAP perform a radiological 

characterization survey to determine the areal extent of residual uranium contamination in 

Building 3 (to include the outdoor soil area along the west side) and portions of Building 8 of 

the Aliquippa Forge Site. 

SITE DESCRIPTION 

The Aliquippa Forge Site is located in a mixed industrial/residential area on a 3.2 hectare (8 

acre) parcel of land along the Ohio River in West Aliquippa, Pennsylvania. The facility is north 

of First Street and between Beaver Avenue and Route 51 (Figures 1 and 2). The property, 

which is approximately 25 km (16 miles) northwest of Pittsburgh, Pennsylvania currently 

contains 10 buildings, 4 of which are interconnected, 2 water towers, a cooling tower, and a 

small cooling basin (Figure 2). This site is fenced on the west and north sides; the outer walls 

of Buildings 1, 2, and 3 limit access to the east and south sides of the property. The land is 

generally level, sloping to the west side into a small creek, with weeds and brush surrounding 

the buildings. A residential community is located 15.2 m (50 ft) south of the site boundary. 
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Building 3 contains approximately 2,400 m2 (25,500 ft’) of floor space. It is constructed 

primarily of sheet-metal with steel structural beams and concrete block foundation. The floor 
is mostly concrete with small areas of brick over dirt around the furnaces and bare dirt (brick 

removed) or gravel. Pallets of fire brick and dismantled equipment cover large areas at the 

south end of the building. The roof is corrugated aluminum with the two apexes at 

approximately 11 m (36 ft) each. Vent openings and/or fans are present at the apexes. The area 

of known uranium contamination is designated with a wood and metal fence. Located inside the 
fenced area are two furnaces (1 partially dismantled) and a large wooden box. The wooden box 

covers a pit excavation from an interim remediation effort (Figure 3). An area identified as a 

“Suspected Mica Pit” was allegedly used for storage of contaminated material (Figure 3). 

Building 8 has a total floor space of approximately 500 m2 (5400 ft2). There are four separate 

rooms which are designated A-D. Wall and ceiling construction are the same as in Building 3. 

The floor is mostly concrete with the exception of Room B which is mainly brick over dirt. The 

mezzanine above Room D has a wooden floor. The wall separating Buildings 3 and 8 is 

constructed of sheet-metal (Figure 4). 

The outdoor area along the west side of Building 3 is bare soil, approximately 42 m (140 ft) in 

length and averages 6 m (20 ft) wide. A water cooling tower and holding pond, surrounded by 

a chain link fence, border the area to the north; a packed dirt and gravel parking area borders 

the west (Figure 2). 

PROJECT ORGANIZATION AND RESPONSIBILITY 

DOE Headquarters provides overview and coordination for all FUSRAP activities. The DOE 

Oak Ridge Field Office (DOE-ORFO) is responsible for implementation of FUSRAP and the 

Former Sites Restoration Division (FSRD) of DOE-ORFO, manages the daily activities. 

Under the standard FUSRAP protocol, an initial investigation survey of a potential site is 

performed by ORISE or Oak Ridge National Laboratory (ORNL), under contract to DOE 

Headquarters. If appropriate, DOE Headquarters designates the site into FUSRAP based upon 
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the results provided by the initial investigation. DOE’s Project Management Contractor (PMC) 
for FUSRAP is Bechtel National, Inc. (BNI). BNI is responsible for the planning and the 

implementation of FUSRAP activities and managing the site characterization and remedial 

actions; The final phase for a FUSRAP site is independent verification which is provided by 
ORISE or ORNL after remedial action is complete. This verification process provides 
independent (third party) data to assist DOE in evaluating the accuracy of the post-remedial 

action status of the site, as presented by the PMC, and in assuring that the documentation 

accurately and adequately describes the condition of the site. DOE Headquarters uses the 

information developed by the remediation and verification activities to certify that a site can be 

released for use, without restrictions. 

The Aliquippa Forge site was selected for remediation under a proposed expedited protocol being 
considered within FUSRAP. In contrast to the standard protocol, under the expedited protocol, 

the designation contractor functions as the organization responsible for the characterization and 

verification activities, while BNI is responsible for conducting the remedial action and post- 

remedial action survey. Since the Aliquippa Forge Site had previously been designated, ORISE 

will function as the organization responsible for characterization and verification only. 

OBJECTIVES 

The objectives of the survey were to provide sufficient information to determine the radiological 

status of the site, relative to current DOE residual contamination guidelines, and to provide 

sufficient information for design of a remedial action work plan. This report summarizes the 

procedures and results of the survey. 

PROCEDURES 

During the periods from May 17-22, 1992 and from June 8-12, 1992, ESSAP performed a 

characterization survey of Building 3, Building 8, and the outdoor area along the west side of 
Building 3. The survey was in accordance with a survey plan submitted to, and approved by, 

the DOE.4 

Aliquippa FOQ!C Char-December 3 1,1992 4 



. -  

“- 

.m - .  

“Y 

S U R V E Y  P R O C E D U R E S : INTERIOR 

R e fe r ence  G r id  

A  2  m  x 2  m  re fe r ence  g r i d  was  es tab l i shed  by  E S S A P  o n  po r tio ns  o f th e  floo r s  a n d  l owe r  wa l ls  

( u p  to  2  m ) in  B u i l d ing  3  a n d  in  R o o m  B  o f B u i l d ing  8  (F igu res  5  a n d  6 ) . T h e  r e fe r ence  g r i d  

was  subd i v i ded  in to a  1  m  x 1  m  g r i d  w h e n  it was  necessa ry  to  pe r fo r m  g r i d  b lock  

m e a s u r e m e n ts. Ce i l i ngs  a n d  u p pe r  wa l ls  we r e  n o t g r i d ded . M e a s u r e m e n t a n d  samp l es  from  

ung r i d ded  sur faces we r e  r e fe r e nced  to  th e  flo o r  g r i d  o r  to  p r om i n e n t bu i l d i ng  sur faces.  

S u r fa ce  S cans  

S u r fa ce  scans  we r e  pe r fo r m e d  o n  floo r s , u p pe r  a n d  l owe r  wal ls,  e q u i p m e n t, ce i l ings,  d uc ts, a n d  

d ra i ns  in  B u i l d ing  3  a n d  in  B u i l d ing  8 . T h e  scans  we r e  u sed  to  i d en tify locat ions o f r es i dua l  

ac tivity fo r  wh i ch  th e  bounda r i e s  we r e  la ter  d e fin e d  by  d i rect  m e a s u r e m e n ts. G a s  p r opo r tio na l  

d e tec to rs  we r e  u sed  to  pe r fo r m  a l p ha - be ta  scans  o n  floo r s  a n d  l owe r  wal ls.  G a m m a  scans  we r e  

pe r fo r m e d  us i ng  N a I scint i l la t ion d e tec tors. L o ca tio ns  wi th l im ite d  accessib i l i ty,  such  as  u p pe r  

wal ls,  ce i l ings,  d uc ts, l e dges , p i p i ng , a n d  o ve r h ead  suppo r t b e a m s , we r e  s canned  us i ng  G M  

d e tec tors. A ll d e tec to rs  we r e  coup l ed  to  r a te m e te rs  o r  r a te m e te r -sca le rs  wi th aud i b l e  ind icators.  
L o ca tio ns  o f e l eva te d  d i rect  r ad i a tio n  i d en tifie d  by  su r face scans  we r e  ma r k e d  fo r  fu r th e r  

invest igat ion.  

& x- face A ctivity M e a s u r e m e n ts 

The  r ad i onuc l i de  o f conce r n  is p r ocessed  n a tu ra l  u r a n i um , i.e . u r a n i um  sepa r a te d  from  its l o ng  
l i ved  d a u g h te r  p r o duc ts, b u t i n  its n a tu ra l ly  occu r r i ng  isotop ic  a b undances . P rocessed  n a tu ra l  

u r a n i um  e m its b o th  a l p ha  a n d  b e ta  r ad i a tio n  in  a pp r o x ima te ly  e qua l  p r opo r tio ns ; e i the r  b e ta  

ac tivity leve ls  o r  a l p ha  ac tivity leve ls  m a y , th e r e fo r e , b e  m e a s u r e d  fo r  d e te rm i n i n g  u r a n i um  

sur face ac tivity leve ls.  
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Measurements for beta activity levels, rather than alpha activity, provide a more accurate 

representation of uranium surface activity due to conditions of the building surfaces (e.g. dusty, 

porous, or rough), which may selectively attenuate the alpha activity. Therefore, beta activity 

levels were used for comparison with the guideline values. 

Measurements for total beta activity levels in grid blocks were systematically performed at the 

center and four points, midway between the center and grid block comers. Single-point 

measurements were also performed at locations of elevated direct radiation within each grid 
block and at locations of elevated direct radiation identified by surface scans on ungridded 

surfaces. These measurements were performed to define the boundaries of those areas which 

exceeded guidelines. 

A total of 114 grid block measurements were performed within the gridded area on the floors 

and lower walls. Additional single-point direct measurements were performed on interior 

surfaces: 262 measurements were performed on the floors and lower walls, 116 measurements 
on upper surfaces, and 118 measurements on equipment surfaces, such as furnaces and exhaust 

fans. A smear sample for determining removable activity was obtained from each grid block, 

at the location corresponding to the maximum direct measurement, and from each single-point 

measurement location. Measurement and sampling locations for total and removable activity are 

illustrated on Figures 7 thru 2 1. 

Miscellaneous SamDhg 

Several soil samples were collected from sub-floor locations to determine the extent of residual 

contamination. Two soil samples were collected from underneath brick flooring at locations 

where direct measurements identified surface contamination in excess of guidelines. 

Measurement locations are shown on Figures 8 and 19. 

Three holes were drilled at the suspected Mica Pit and surface and subsurface soil samples were 

collected. The first and second locations were sampled to depths of 45 and 60 cm, respectively. 

Soil samples from greater depths at these locations were unobtainable due to obstructions. The 

Aliquippa Forge Char-December 31, 1992 6 



third hole drilled in the Mica Pit was sampled to a depth of 90 cm. Based on the absence of 

elevated activity through direct radiation monitoring techniques, soil samples at depths greater 

than 90 cm were not collected. Measurement locations are indicated on Figure 22. 

To confirm the contaminant was processed natural uranium, dust and residue samples collected 

from various locations within Building 3 were analyzed for uranium. Sampling locations are 

shown on Figures 19 and 2 1. 

SURVEY PROCEDURES: EXTERIOR 

Reference Grid 

A 2 m x 2 m grid system, established by ESSAP outside the loading dock doors on the west side 

of Building 3, was used for reference (Figure 23). 

Surface Scans 

Gamma surface scans were conducted at 1 to 2 m intervals using NaI scintillation detectors 
coupled to ratemeters with audible indicators. Areas of elevated direct radiation, suggesting the 

presence of surface or near surface contamination, were marked for further investigation. 

Surface soil (0 to 15 cm) samples were collected from grid intersections and from locations of 

elevated direct radiation identified by surface scans. Subsurface soil samples were collected at 

15 cm intervals from 5 boreholes which measured in depth from 0 to 45 cm. Borehole locations 

were selected from areas of elevated direct radiation identified by surface scans (Figure 23). 

Aliquippa Forge Char-Duxmber 31, 1992 
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S A M P L E  A N A L Y S IS  A N D  D A T A  I N T E R P R E T A T IO N  

S a m p les a n d  su rvey  d a ta  we r e  r e tu r n e d  to  th e  E S S A P  O a k  R i d ge  l a bo r a to ry  fo r  ana l yses  a n d  

in terpretat ion.  S o il a n d  m isce l l aneous  samp l es  we r e  ana l yzed  by  g a m m a  spec trom e try; spec tra 

we r e  r ev i ewed  fo r  r ad i onuc l i des  o f interest a n d  any  o the r  i d en tifia b l e  p h o topeaks . Seve r a l  so i l  

s amp l es  we r e  ana l yzed  by  a l p ha  spec trom e try to  d e te rm i n e  u r a n i um  isotop ic  a b undances . S o il 

s amp l es  resu l ts we r e  r epo r te d  in  pC i /g  . S m e a r s  we r e  ana l yzed  fo r  g ross  a l p ha  a n d  g ross  b e ta  

ac tivity. Di rect  m e a s u r e m e n t d a ta  a n d  smea r  d a ta  we r e  conve r te d  to  un i ts o f d is in tegra t ions pe r  

m inu te / 1 0 0  c m 2 . A d d i tio na l  in form a tio n  conce rn i ng  m a jo r  inst rum e n ta tio n , samp l i n g  e q u i p m e n t, 

a n d  ana l y t ical p r ocedu r es  is p r ov i ded  in  Append i c es  A  a n d  B . Resu l ts we r e  c o m p a r e d  to  th e  

D O E  gu i de l i nes  wh i ch  a r e  p r ov i ded  in  A ppend i x  C . 

G U IDEL INES  

The  d e ta i l ed  D O E  gu i de l i nes  fo r  r es i dua l  r ad i oac t ive m a te r ia l  a r e  i nc l uded  as  Append i x  C . T he  

r ad i onuc l i de  o f conce r n  a t th e  A l i qu i ppa  Fo r ge  S ite  is p r ocessed  n a tu ra l  u r a n i um . T he  su r face 

con ta m ina tio n  gu i de l i nes  fo r  n a tu ra l  u r a n i um  a r e  as  fo l lows:  

To ta l  A ctivity 

5  ,o o O  Q  d p m / 1 0 0  c m 2 , a ve r a ged  ove r  1  m 2  

1 5 ,0 0 0  0 1  d p m /lfK l c m 2 , m a x i m u m  in  1 0 0  c m 2  

Removab l e  A ctivity 

1 ,0 0 0  cx d p m /1 0 0  c m 2  

-  

A  site speci f ic  u r a n i um  gu i de l i ne  fo r  so i l  is cu r r en tly b e i n g  d eve l o ped  fo r  th e  site by  A r g o nne  
N a tio na l  L a b o r a tory. 

A l i q u i p p a  Fo r g e  Cha r -Decembe r  31 ,  M C ?  8  
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FINDING S  A N D  R E S U L T S  

INTERIOR S U R V E Y  

S u r fa ce  S cans  

S u r fa ce  scans  o f B u i l d ings 3  a n d  8  i d en tifie d  e l eva te d  d i rect  r ad i a tio n  o n  o ve r h ead  st ructura l  

s uppo r ts, o n  ho r i zon ta l  su r faces such  as  l e dges  a n d  p l a tfo rms , o n  th e  l owe r  wal ls,  o n  th e  ex te r i o r  

she l l  o f th e  fu r naces , a n d  o n  th e  flo o r . These  locat ions we r e  n o te d  fo r  add i tio na l  m e a s u r e m e n ts. 

S u r fa ce  A ctivity Leve l s  

S u r fa ce  ac tivity m e a s u r e m e n ts in  B u i l d ings 3  a n d  8 , exceed i ng  th e  D O E  gu ide l i nes ,  a r e  

p r esen te d  in  Tab l es  1  th r u  4 . Di rect  m e a s u r e m e n ts o n  th e  flo o r  i d en tifie d  6 8  g r i d  b locks  in  

wh i ch  th e  a ve r a ge  b e ta  ac tivity ove r  th e  1  m 2  a r e a  was  g r e a te r  th a n  5 ,0 0 0  d p m /lO O  c m 2  (F igu res  
8  a n d  19 ) ; 5 2  s ing le -po in t  m e a s u r e m e n ts o n  th e  floo r s  a n d  l owe r  wa l ls  wh i ch  e xceeded  1 5 ,0 0 0  

d p m /lO O  c m 2  (F igu res  1 9  a n d  20 ) ; 5 1  s ing le -po in t  m e a s u r e m e n ts o n  u p pe r  su r faces wh i ch  

e xceeded  5 ,0 0 0  d p m /lO O  c m ’, o f wh i ch  3 8  e xceeded  1 5 ,0 0 0  d p m /lO O  c m 2  (F i gu re  21 ) ; a n d  2 9  

s ing le -po in t  m e a s u r e m e n ts o n  th e  fu r naces  wh i ch  e xceeded  1 5 ,0 0 0  d p m / 1 0 0  c m 2  (F igu res  1 3  th r u  

18 ) . Removab l e  ac tivity leve ls  r a n g ed  from  <  1 2  to  3 5 0  d p m / 1 0 0  c m 2  a n d  C  1 5  to  4 1 0  d p m l l O 0  

c m 2  fo r  a l p ha  a n d  b e ta , r espec tively. 

T h e  r ema i n i n g  su r face ac tivity m e a s u r e m e n ts in  B u i l d ing  3  a n d  B u i l d ing  8  a r e  s umma r i z e d  in  

Tab l e  5 . The r e  we r e  4 1 1  s ing le -po in t  m e a s u r e m e n ts pe r fo r m e d  o n  th e  floo r s , l owe r  wal ls,  u p pe r  

sur faces,  a n d  e q u i p m e n t wh i ch  we r e  wi th in  gu ide l i nes .  Removab l e  ac tivity leve ls  fo r  th e se  

locat ions we r e  <  1 2  d p m /lO O  c m 2  fo r  a l p ha  a n d  r a n g ed  from  <  1 5  to  3 0  d p m /lO O  c m 2  fo r  b e ta . 

U r a n i um ] 

U r a n i um  concen trat ions in  so i l  s amp l es  co l lec ted from  th e  M ica P it i n  B u i l d ing  3  a r e  p r ov i ded  

in  Tab l e  6 . W ith  o n e  excep tio n , th e  to ta l  u r a n i um  concen trat ion wi th in  th e se  samp l es , r a n g ed  

from  0 .5  to  2 3  pC i /g . A  so i l  s amp l e  co l lec ted from  bo r eho l e  3  a t 7 5  to  9 0  c m  h a d  a  to ta l  

A l i q u i p p  Fo r g e  Cha r -Decembe r  31 ,  1 9 9 2  9  
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u r a n i um  concen trat ion o f 1 ,6 0 0  pC i /g  (F i gu re  22 ) . It s hou l d  b e  n o te d  th a t, a l t hough  on ly  o n e  

so i l  s amp l e  f rom  th e  M ica P it e x ceeded  th e  gu ide l i nes ,  th a t s amp l e  was  th e  on ly  s amp l e  co l lec ted 

a t th a t d e p th . 

U r a n i um  concen trat ions from  so i l  s amp l es  co l lec ted n ea r  th e  fu r n ace  in  B u i l d ing  3  a n d  from  

R o o m  B  in  B u i l d ing  8  a r e  p r esen te d  in  Tab l e  7 . T h e  to ta l  u r a n i um  concen trat ions in  th e se  

samp l es  we r e  3 ,5 0 0  pC i /g  fo r  th e  so i l  s amp l e  n ea r  th e  fu r n ace  a n d  2 9  pC i /g  fo r  th e  so i l  s amp l e  
in  B u i l d ing  8 . 

Res i due  samp l es  co l lec ted from  th e  flo o r  a n d  o ve r h ead  st ructura l  s uppo r t b e a m s  o f B u i l d ing  3  

h a d  a  to ta l  u r a n i um  concen trat ion r a n ge  from  2 2 0  to  3 ,1 0 0  pC i /g . These  samp l es  ind ica te  th a t 

r es i dua l  c on ta m ina tio n  is r emovab l e . T h e  resu l ts a r e  s umma r i z e d  in  Tab l e  7 . 

E X T E R IO R  S U R V E Y  

S u r fa ce  S cans  

S u r fa ce  scans  o f th e  a r e a  to  th e  wes t o f B u i l d ing  3  i d en tifie d  seve ra l  l ocat ions o f e l eva te d  d i rect  

r ad i a tio n . These  a r eas  we r e  n o te d  fo r  add i tio na l  m e a s u r e m e n ts a n d  samp l i n g . 

Rad i onuc l i d e  Concen trat ions in  S o i ls 

Concen trat ions o f r ad i onuc l i des  in  so i l  s amp l es , co l lec ted from  system a tic a n d  e l eva te d  d i rect  

r ad i a tio n  samp l i n g  locat ions (F i gu re  23 ) , a r e  s umma r i z e d  in  Tab l es  8  a n d  9 . A l pha  spec trom e try 

ana lys is  o f seve ra l  so i l  s amp l es  con firm  th a t th e  isotop ic  a b undances  a r e  cons istent  wi th th o se  

o f n a tu ra l  u r a n i um . Rad i onuc l i d e  concen trat ion r a nges  fo r  system a tic su r face so i l  ( 0  to  1 5  cm )  

samp l es  (Tab l e  8 )  a r e  as  fo l lows:  U - 2 35 , 0 .1  to  1 1 .8  pC i /g ; U - 2 38 , 1 .0  to  3 1 0  pC i /g ; a n d  to ta l  

u r a n i um , 2 .1  to  6 3 0  pC i /g . T h e  u r a n i um  concen trat ion r a nges  fo r  su r face a n d  subsu r fa ce  so i l  
s amp l es  co l lec ted from  locat ions o f e l eva te d  d i rect  r ad i a tio n  (Tab l e  9 )  a r e  as  fo l lows:  U - 2 35 , 

0 .1  to  8 7  pC i /g ; U - 2 38 , 2 .5  to  2 ,6 8 0  pC i /g ; a n d  to ta l  u r a n i um , 5 .1  to  5 ,4 0 0  pC i /g . 

A l i q u i p p a  Fo r g e  Cha r -Decembe r  3 1 . 1 9 9 2  1 0  



SUMMARY 

,- 

At the request of the U.S. Department of Energy, the Oak Ridge Institute for Science and 

Education’s Environmental Survey and Site Assessment Program conducted a characterization 

survey of Building 3, Building 8, and the exterior soil area adjacent to the west wall of Building 

3 at Aliquippa Forge in West Aliquippa, Pennsylvania. Survey activities included surface scans, 
surface activity measurements, and soil and residue sampling. 

Residual uranium activity, exceeding the DOE surface contamination guideline levels, was 

identified in numerous locations on the floors and lower walls in Buildings 3 and 8. The 

majority of the contamination (as indicated on Figure 24), was confined to four major areas: 

between the west wall and the west furnace and raised platform (approximately 60 m’); in and 

around the north-south railroad track; a residue pile south of the barricade area (approximately 

12 m”); and Room B of Building 8 (approximately 8 m”). Some floor surfaces in these areas 

were inaccessible due to equipment and material storage; it is possible that additional areas of 

residual contamination were present. 

II 

“- 

,I 

,I 

Residual activity, exceeding guideline levels, was also identified on upper surfaces and 

equipment in Building 3. Removable activity levels, for all areas, were within the guidelines; 

however, dust samples from horizontal surfaces in these areas were found to contain elevated 

concentrations of uranium. Upper surface and equipment measurements were not averaged over 

1 m2 due to the difficulty in establishing a reference grid on uneven surfaces and on structural 

beams that support the roof. Single-point measurements were performed at locations which were 

representative of the contamination that was widespread throughout the upper surface support 

beams in the West Bay and on the exterior surfaces of the furnaces. 

A guideline value for U-238 in soil and other volumetric sources has not been established for 

this site; however, guidelines at other FUSRAP sites have typically ranged from 30 to 50 pCi/g. 

Residue samples from the support beams and the contaminated pile outside the barricade fence, 
in Building 3, exceeded those typical levels. Soil samples collected from the floor and the Mica 

Pit also exceeded those levels. Twenty-five surface soil samples, collected from the exterior 

Aliquippa Forge Char-December 31, 1992 11 



area west of Building 3, exceeded 30 pCi/g. Four of these sampling locations had uranium 

concentrations exceeding those levels in sub-surface samples. The extent of contamination in 

soil west of Building 3, based on systematic surface sample analysis, appears to be an area of 

approximately 40 to 50 m2 (430 to 540 ft2) as indicated on Figure 24; however, further 

investigation may be necessary to more accurately determine the extent of the contamination. 

Aliquippa Forge Char-December 31, 19% 12 
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FIGURE 1: Location of the Aliquippa Forge Site, West Aliquippa, Pennsylvania 
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FIGURE 2: Plot Plan of the Aliquippa Forge Site, West Aliquippa, Pennsylvania 
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TABLE 1 

.- 

SURFACE ACTIVITY MEAS UREMENTS EXCEEDING GUIDELINES 
FLOOR GRID BLOCKS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Beta Activity Removable Activity 
(dpm/lOO cm”, (dpm/lOO cm2) 

Location/Grid Block MaXimum Grid Block Alpha Beta 
Average 

BUILDING 3’ 
18N, OE 590,ooo 94,000 21 16 

32N, OE 15,000 6,500 < 12 c 15 
18N, 1E 77,000 17,000 < 12 < 15 
19N, 1E 700,000 130,000 21 , 21 
20N, 1E 5 10,000 58,000 130 260 
21N, 1E 31,000 17,000 < 12 < 15 
22N, 1E 48,000 17,000 c 12 < 15 
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TABLE 1 (CONTINUED) 

SURFACE ACTIVITY MEASUREMENTS EXCEEDING GUIDELINES 
FLOOR GRID BLOCKS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Location/Grid Block 

18N, 3E 45,000 9,200 < 12 < 15 
19N, 3E 27,000 12,000 < 12 < 15 
21N, 3E 15,000 7,900 < 12 < 15 
25N, 3E 250,000 110,000 150 230 
19N, 4E 24,000 7,900 < 12 c 15 
25N, 4E 170,000 82,000 54 76 
36N, 4E 76,000 11,000 c 12 < 15 
19N, 5E 37,000 13,000 c 12 < 15 
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TABLE 1 (CONTINUED~ 

SURFACE ACTIVITY MEASUREMEN TS EXCEEDING GUIDELINES 
FLOOR GRID BLOCKS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Beta Activity I Removable Activity 
(dpm/loO cG2) (dpm/lOO cm”) 

Location/Grid Block 
MaXimUm Grid Block Alpha Beta 

II Average 
25N, 5E 78,000 14,000 < 12 < 15 
32N, 5E 18,000 5,900 < 12 c 15 
27N, 9E 17,000 Wjo < 12 < 15 
28N, 9E 55,000 14,000 c 12 < 15 

I 
II 29N, 9E 16,000 5,900 13 16 

30N, 9E 28,000 6,300 < 12 < 15 
28N, 1OE 47,000 8,700 c 12 c 15 
29N, 1OE 37,000 11,000 < 12 < 15 
34N, 13E 35,000 14,000 < 12 < 15 

5N, 9E 35,000 12,000 < 12 c 15 
5N, 10E 29,000 11,000 < 12 < 15 
6N, 8E 42,000 16,000 < 12 < 15 
6N, 9E 950,ooo 220,000 27 42 

6N, 10E 570,000 120,000 < 12 c 15 
7N, 8E 170,000 44,000 < 12 < 15 
7N, 9E 510,000 100,000 < 12 < 15 

7N, 1OE 300,000 93,000 < 12 < 15 
8N, 9E 310,000 63,000 < 12 c 15 

8N, 1OE 30,000 12,000 < 12 < 15 
14N, 5E 11,000 5,300 < 12 < 15 
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TABLE 1 (CONTINUED) 
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.- 

,- 

.- 

I- 

SURFACE ACTIVITY MEAS UREMENTS EXCEEDING GUIDELINES 
FLOOR GRID BLOCKS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Beta Activity Removable Activity 
(dpm/lOO cm? (dpm/lOO cm”, 

Location/Grid Block Maximum Grid Block Alpha Beta 
Average 

..:.Bwl?$G St j : . . ., ; . . 
I I 

45N. 18E 11,~ I <12 I < 15 

45N, 19E 33,000 ll,ooo < 12 c 15 
46N. 17E 20,ooo 16,000 < 12 c 15 

46N, 18E 47,000 23,000 < 12 < 15 

46N, 19E 140,ooo W)Oo < 12 < 15 

47N. 17E I 41,ooo I 2%~ I c 12 I c 15 

47N, 18E 25,000 17,000 < 12 c 15 

“Refer to Figure 19. 
bRefer to Figure 8. 
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TABLE 2 

SURFACE ACTIVITY MEAS UREMENTS EXCEEDING GUIDELINES 
FLOOR AND LOWER WALL SINGLEPOINTS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

BUILDING 3” 
Floor 

31.75N, 9.75E 27,000 17 21 500 

31.3N, 9.7E 33,000 NIA N/A I 
21.9N, 10.6E 25,000 N/A N/A 300 

23.5N, 10.5E 61,000 < 12 < 15 

Aliquippr Forge Char-December 31, 1992 41 



TABLE 2 (CONTINUED) 

SURFACE ACTIVITY MEASUREMEN TS EXCEEDING GUIDELINES 
FLOOR AND LOWER WALL SINGLEPOINTS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA , 

.s- 

.- 

I”.. 

1- 

.- 

.- 

zI 

.- 

,I_ 

Location 
Beta Activity 

(dpm/lOO cm21 

I 

floor (continued) 

23.3N. 10SE 170,000 I N/A 

24SN, 10SE 210,000 I 350 I 410 I 500 

24.3N. 10.5E 350,000 N/A 500 

25.5N, 10.5E 120,000 I < 12 I c 15 I 
25.1N. 10.6E 320.000 I N/A 1 N/A 1 400 

26. lN, 10.6E 750,000 N/A N/A 500 

26.9N. 10.6E 12,000 N/A N/A 500 

27.4N, 10.6E 88,ooo N/A N/A 1000 

30. lN, 10.3E 23,000 N/A N/A 200 

21.2N. 5.8E 1 15.000 I  < 12 I  c 15 I  100 

22N, 5.9E I 85,000 I < 12 I < 15 I 100 

23.2N, 5.8E 17,000 < 12 c 15 100 

24.5N. 3.5E 31,000 < 12 < 15 100 

3ON, 8.8E 43,000 23 1 55 100 

35.8N. 9.5E I 22,000 I < 12 I<151 100 

32N. 24.9E I 24.000 I  c 12 I  cl5 I  5,000 

18N,OE,Ledge 23,000 c 12 < 15 100 
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T A B L E  2  (CO N T INUED)  

S U R F A C E  A C T IV ITY  M E A S  U R E M E N T S  E X C E E D ING  G U IDEL INES  
F L O O R  A N D  L O W E R  W A L L  S ING L E P O INTS 

A L IQ U IP P A  F O R G E  
W E S T  A L IQ U IP P A , P E N N S Y L V A N IA  

L oca tio n  
B e ta  A ctivity Removab l e  

( d p m /lO O  c m ?  A ctivity 

l - l - l  

S u r fa ce  A r ea  
o f E leva ted  

( d p m /lO O  cm2 )  A ctivity (cm ?  

A l pha  B e ta  
I 1  I I 

L o w e r W a p  : 

1 8 .8 N . O E .L e d n e  2 4 ,0 0 0  c 1 2  <  1 5  

1 8 .2 N , O E ,W a ll 1 7 ,0 0 0  I  < 1 2  I  
<  1 5  

I  
5 0  

1 9 .2 N , O E , 2 0 ,0 0 0  <  1 2  <  1 5  1 0 0  
L e d g e  

2 2 .8 N , O S E , 1 5 ,0 0 0  <  1 2  <  1 5  1 0 0  
S h e l f 

2 1 .7 N . O E . W a ll I 2 6 0 ,0 0 0  I  C l 2  I  <  1 5  
I  

5 0  

2 5 .6 N . O E . W a ll I 7 0 ,0 0 0  I  1 5  I  3 5  
I  

5 0  

1 8 .1 N , O E , W a ll 1 7 ,0 0 0  <  1 2  <  1 5  1 0 0  

1 8 .4 N , O E , W a ll 3 6 ,0 0 0  N /A  N /A  2 5 0  

1 8 .5 N , O E , W a ll 2 0 ,0 0 0  N /A  N /A  3 0 0  

2 0 .1 N , O E , W a ll 1 5 ,0 0 0  N /A  N /A  3 0 0  

2 0 .7 N , O E , 2 8 ,0 0 0  <  1 2  <  1 5  5 0 0  
L e d g e  

I I I I 
2 0 .7 N , O E , W a ll 1  1 6 ,0 0 0  1  N /A  1  N /A  I 4 5 0  
& .& $ & .G $ ,:~ ;~ ~ ; ;:I ::;,::< :; y:;:: ..: .y: ,.*;. .‘:_ I.:: ;:..;!.I ;:: ;: :.m , : .. 
:jij+ $ q jjy .:_ ;:,:..~ .i”jl;i,l-::.:(:,I::_  .... :/:;,,:;. .:; :j,,.j:. .: 1 ,. ,,;;f:, :, :. ,. 

I I I I 
3 9 N , 3 E , F l oo r  2 5 ,0 0 0  <  1 2  2 1  1 0 0  

3 9 N , 4 E , W a ll 1 6 ,0 0 0  c 1 2  <  1 5  3 0 0  

3 9 .5 N , 2 .2 E , 2 5 ,0 0 0  c 1 2  c 1 5  1 0 0  
Mezzan i n e  

< e fe r  to  F i g u r e  1 9 . 
b R e fe r  to  F i g u r e  2 0 . 
“N o t App l i cab l e .  M e a s u r e m e n t l oca t i on  was  1  o f 5  p e r fo r m e d  i n  a  g r i d  b lock  locat ion,  
s m e a r  was  n o t co l l ec ted  a t th is  p o i n t. 
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TABLE 3 

SURFACE ACTIVITY MEASUREMENTS EXCEEDING GUIDELINES 
UPPER SURFACE LOCATIONS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Location Beta Activity 
Number’ (dpm/lOO cm’) 

1 7,100 

2 16,000 

3 14,000 

4 11,ooo 

5 19,000 

6 27,000 

7 21,000 

8 28,ooo 

9 93,ooo 

10 31,000 

11 37,000 

12 32,000 

13 41,000 

14 14,000 

15 17,000 

16 45,000 

17 120,ooo 

18 4WJO 

19 19,000 

20 50,ooo 

Removable Activity 
(dpm/lOO cm’) 

Alpha Beta 

< 12 < 15 

< 12 < 15 

c 12 < 15 

13 23 

13 15 

21 27 

< 12 c 15 

13 20 

19 36 

< 12 < 15 

13 < 15 

< 12 < 15 

< 12 < 15 

< 12 < 15 

< 12 c 15 

< 12 < 15 

c 12 < 15 

27 25 

c 12 < 15 

< 12 < 15 
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TABLE 3 (Continued) 

,- 

“I 

SURFACE ACTIVITY MEASUREM ENTS EXCEEDING GUIDELINES 
UPPER SURFACE LOCATIONS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Location 
Number’ 

Beta Activity 
(dpm/lOO cm’) 

21 16,000 < 12 c 15 

22 12,000 < 12 < 15 

23 19,000 c 12 < 15 

24 24,000 < 12 c 15 

25 4000 39 32 

26 19,000 < 12 < 15 

27 9,200 < 12 < 15 

28 36,000 c 12 < 15 

29 31,000 < 12 16 

30 31,000 < 12 < 15 

II 31 6,800 < 12 < 15 

32 35,000 17 < 15 

33 43,000 < 12 < 15 

34 29,000 < 12 c 15 

35 20,ooo < 12 < 15 

36 37,000 c 12 < 15 

37 120,ooo 46 42 

38 100,000 13 < 15 

39 12,000 < 12 < 15 

40 14,000 < 12 < 15 
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TABLE 3 (Continued) 
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.- 

SURFACE ACTIVITY MEASUREMENTS EXCEEDING GUIDELINES 
UPPER SURFACE LOCATIONS 

ALIQUIPPA FORGE 
WEST ALIQUIPPA, PENNSYLVANIA 

Location 
Number’ 

Beta Activity 
(dpm/lOO cm’) 

41 7,600 < 12 < 15 

42 140,000 13 27 

43 20,ooo < 12 29 

44 14,000 < 12 < 15 

45 ll,ooo < 12 c 15 

I I  

46 20,ooo < 12 < 15 

47 20,ooo 21 c 15 

48 10,ooo < 12 c 15 

49 110,ooo 25 28 

50 34,000 < 12 < 15 

51 17,000 c 12 < 15 

“Refer to Figure 2 1. 
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T A B L E  4  

S U M M A R Y  O F  S U R F A C E  A C T IV ITY  M E A S U R E M E N T S  
E X C E E D ING G U IDEL INES  

B U IL D ING 3  F U R N A C E S  
A L IQ U IP P A  F O R G E  

W E S T  A L IQ U IP P A , P E N N S Y L V A N IA  

N u m b e r  o f R a n g e  o f B e ta  
Fu r n ace  L o c a tio n s  A c tivity 

E x c e e d i n g  ( d p m /lO O  c m ’) 
G u i de l i nes  

W e s t” 2 0 ” 1 5 ,0 0 0 - 7 6 0 ,0 0 0  

E a s tb  9 ” 1 5 ,0 0 0 - 4 1 ,0 0 0  

*Refe r  to  F igu res  1 3  th r u  1 5 . 
b R e fe r  to  F i g u  r es  1 6  th r u  1 8 . 
“Inc l udes  m e a s u r e m e n t loca t ions  o n  a d j a c e n t flo o r . 

R a n g e  o f R e m o v a b l e  A c tivity 
( d p m /lO O  cm2 )  

A l p h a  B e ta  

<  1 2 - 8 8  <  1 5 - 2 2 0  

<  1 2 - 1 9  <  1 5 - 1 9  

A l i q u i p p a  Fo r g e  Cha r -Doccmbe r  3 1 , lW  4 7  
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TABLE 5 

L SUMMARY OF SURFACE ACTIVITY MEASUREMENTS 
$. MEETING GUIDELINES 
& BUILDINGS 3 AND 8 
43 ALIQUIPPA FORGE 

$ WEST ALIQUIPPA, PENNSYLVANIA 
ii 

1 Number of 1 Number of 1 Maximum I Range of I Range of Removable 
Location FBpre(s) Grid Block Single-Point Grid Block Total Activity (dpm/lOO cm’) 

Measurement Measurement Average Activity 
Locations’ (dpm/lOO cm’) (dpm/lOO cm’) Alpha Beta Locations 

. . : :. ... ... ..., : . . . . ../.. . . . . ‘.” Building 3 ., ..: 
1 I I I I I Floor 7,9 and 10 46 190 4700 820-14,000 < 12 < 15 

Lower Walls 7, 9 and 10 2 26 4800 < 830-12,000 < 12 < 15 
Upper Surfaces 11 N/Ah 69 N/A < 950-14,000 < 12 < 15 

Equipment 
I  

13-18 N/A I 88 I N/A < 950-14,000 < 12 I < 15 
.‘. : 

Building 8 :. .’ ” 
1 I I I I I I 

Floor 8and 12 N/A 19 N/A < 830-14,000 < 12 < 15-30 
Lower Walls 8and 12 N/A 12 N/A < 8306,700 < 12 < 15 
Upper Surfaces 8 and 12 N/A 5 N/A < 830-7,000 < 12 < 15 

Mezzanine 12 N/A 4 N/A 7,300-9,700 ---c --- 

“Measurement locations exceeding guidelines are not included in this table. 
bNot Applicable. 
“Dash indicates measurement not obtained. 



TABLE 6 

URANIUM CONCENTRATIONS IN SUBSURFACE SOIL SAMPLES 
FROM THE SUSPECTED MICA PIT 

BUILDING 3 
ALIQUIPPA FORGE 

WEST ALIQUIPPA, PENNSYLVANIA 

Total Uranium’ 

“Refer to Figure 22. 
bUncertainties represent the 95 % confidence level, based only on counting statistics. 
Total uranium concentrations are calculated, based on natural isotopic abundances. 

Aliquima Forge Chadk%mber 3 1,1%“2 49 



TABLE 7 

URANIUM CONCENTRATIONS IN MISCELLANEOUS SAMPLES 
ALIQUIPPA FORGE 

WEST ALIQUIPPA, PENNSYLVANIA 

Location Sample 
Type 

Bui%&ifig .3*':i 

Uranium Concentrations (pCi/g)’ 

U-235 U-238 Total Uraniumd 

19N, 0.75E 
Floor Soil 57.6 21 7.6 1700 + 230 3,500 

7N, 10E 
Floor Residue 63.8 k 8.6 1540 + 230 3,100 

3.5N, 1E 
Beam Residue 4.6 AZ 0.5 107 Ik 17 220 

4N, 1.75E 
Beam Residue 22.6 + 2.5 527 f 64 1,100 

Buildiing 8h 

46.2N, 18.5E Soil 0.7 2 0.1 14.3 + 9.6 29 
Floor 

“Refer to Figures 19 and 21. 
bRefer to Figure 8. 
“Uncertainties represent the 95% confidence level, based only on counting statistics. 
dTotal uranium concentrations are calculated based on natural isotopic abundances. 
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TABLE 8 

URANIUM CONCENTRATIONS IN SYSTEMATIC SURFACE SOIL SAMPLES 
OUTSIDE BUILDING 3 WEST LOADING DOCK DOOR 

ALIQUIPPA FORGE SITE 
WEST ALIQUIPPA, PENNSYLVANIA 

Uranium Concentrations (pCi/g)’ 

22N,lW 1.7 & 0.2 33.7 2 9.3 70 

24N, 1W 1.5 + 0.2 44 AZ 11 90 

26N,lW 2.6 + 0.4 55 + 14 110 

30N,lW 1.0 * 0.2 20 + 12 41 

34N,lW 1.3 + 0.2 32.3 i- 7.0 66 

12N,2W 0.6 f 0.1 6.8 + 2.2 14 

14N,2W 0.3 + 0.1 8.4 2 5.5 17 

16N,2W 0.3 z!Y 0.1 5.9 k 1.5 12 

18N,2W 0.1 f 0.1 1.1 Ik 0.4 2.3 

20N,2W 0.5 f 0.1 14.0 2 6.0 29 
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TABLE 8 (CONTINUED) 

URANIUM CONCENTRATIONS IN SYSTEMATIC SURFACE SOIL SAMPLES 
OUTSIDE BUILDING 3 WEST LOADING DOCK DOOR 

ALIQUIPPA FORGE SITE 
WEST ALIQUIPPA, PENNSYLVANIA 

Uranium Concentrations (pCi/g)b 
Sample 

Location* 

U-235 U-238 Total Uranium’ 

22N,2W 11.8 2 1.6 310 f 43 630 

24N,2W 4.7 + 0.6 85 AI 20 170 

12N,4W 0.6 2 0.1 16.2 + 6.6 33 

14N,4W 3.3 ?r 0.4 71 2 15 150 

16N,4W 1.2 + 0.2 22.0 z!I 4.9 45 

18N,4W 3.0 f 0.4 69 f 12 140 

20N,4W 3.9 f 0.5 80 + 15 160 

22N,4W 9.8 2 1.4 270 2 41 550 

24N,4W 1.6 2 0.2 32.7 + 6.7 67 

14N,6W 0.3 Ii 0.1 5.2 f 1.5 11 

16N,6W 4.0 31 0.5 84 + 16 170 

18N,6W 0.6 k 0.1 22.0 + 6.3 45 

20N,6W 1.2 + 0.2 31.6 2 7.3 65 

‘Refer to Figure 23. 
bUncertainties represent the 95% confidence level,based only on counting statistics. 
Total uranium concentrations are calculated based on natural isotopic abundances. 
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T A B L E  9  

U R A N IUM C O N C E N T R A T IO N S  IN S O IL  S A M P L E S  
A T  L O C A T IO N S  O F  E L E V A T E D  D IRECT  R A D IA T IO N  
O U T S IDE  B U IL D ING 3  W E S T  L O A D ING D O C K  D O O R  

A L IQ U IP P A  F O R G E  S ITE  
W F .S T  A L IQ U IP P A , P E N N S Y L V A N IA  

U r a n i um  C o n c e n t rat ions (pC i /g )b  

6 .2  +  0 .8  

1 0 4  +  1 8  

“R e fe r  to  F i g u r e  2 3 . 
bUnce r ta in t ies r e p r e s e n t th e  9 5 %  c on fid e n c e  l eve l , based  on l y  o n  c o u n tin g  sta tistics. 
T o ta l  u r a n i u m  c o ncen t rat ions a r e  ca lcu la ted  b a s e d  o n  n a tu r a l  isotop ic  a b u n d a n c e s . 
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MAJOR INSTRUMENTATION 

The display of a specific product is not to be construed as an endorsement of the product or its 
manufacturer by the author or their employers. 

DIRECT RADIATION MEASUREMENT 

Instruments 

Eberline Pulse Ratemeter 
Model PRM-6 
(Eberline, Santa Fe, NM) 

Eberline “Rascal” Ratemeter-Scaler 
Model PRS- 1 
(Eberline, Santa Fe, NM) 

Ludlum Floor Monitor 
Model 239-l 
(Ludlum Measurements, Inc., 
Sweetwater, TX) 

Ludlum Ratemeter-Scaler 
Model 2221 
(Ludlum Measurements, Inc. 
Sweetwater, TX) 

Detectors 

Ludlum Gas Proportional Detector 
Model 43-37 
Effective Area, 550 cm2 
(Ludlum Measurements, Inc., 
Sweetwater, TX) 

Eberline GM Detector 
Model HP-260 
Effective Area, 15.5 cm2 
(Eberline, Santa Fe, NM) 

m... Aliquippa Forge Char-Dwanbcr 3 1,1992 A-l 



Ludlum Gas Proportional Detector 
Model 43-68 
Effective Area, 100 cm2 
(Ludlum Measurements, Inc., 
Sweetwater, TX) 

Reuter-Stokes Pressurized Ion Chamber 
Model RSS- 111 
(Reuter-Stokes, Cleveland, OH) 

Victoreen NaI Scintillation Detector 
Model 489-55 
3.2 cm x 3.8 cm Crystal 
(Victoreen, Cleveland, OH) 

LABORATORY ANALYTICAL INSTRUMENTATION 

Alpha Spectrometry System 
Tennelec Electronics Model 
(Tennelec, Oak Ridge, TN) 
Used in conjunction with: 
Surface Barrier Detectors 
(EG&G ORTEC, Oak Ridge, TN) and 
Multichannel Analyzer ND66 
(Nuclear Data, Schaumburg, IL) 

Alpha Spectrometry System 
Tennelec Electronics Model 
(Tennelec, Oak Ridge, TN) 
Used in conjunction with: 
Passivated Ion-implanted Detectors 
(Tennelec, Oak Ridge, TN) and 
Multichannel Analyzer ND66 
(Nuclear Data, Schaumburg, IL) 

High Purity Extended Range Intrinsic Detectors 
Model No: ERVDS30-25 195 
(Tennelec, Oak Ridge, TN) 
Used in conjunction with: 
Lead Shield Model G-l 1 
(Nuclear Lead, Oak Ridge, TN) and 
Multichannel Analyzer 
3100 Vax Workstation 
(Canberra, Meriden, CT) 

Aliquippa P-c cbrr-k~anbcr 31,1%! A-2 
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High -Pu r i ty G e r m a n i u m  D e tec to r  
M o d e l  G M X - 2 3 1 9 5 -S , 2 3  %  E ff. 
( E G & G  O R T E C , O a k  R i d ge , TN)  
Used  in  con j unc tio n  with: 
L e a d  S h ie ld  M o d e l  G - 16  
( G a m m a  P roduc ts, P a los Hi l ls, IL )  a n d  
M u l t i channe l  Ana l yze r  
3 1 0 0  V a x  Wo r ks ta tio n  
(Canbe r r a , Me r l d e n , CT )  

H i gh -Pu r i ty G e r m a n i u m  Coax ia l  W e ll D e tec to r  
M o d e l  G W L - 1 1 0 2 1 0 - P W S - S , 2 3 %  E ff. 
( E G & G  O R T E C , O a k  R i d ge , TN)  
Used  in  con j unc tio n  with: 
L e a d  S h ie ld  M o d e l  G - 16  
(App l i e d  Phys ica l  Techno l ogy , A tla n ta , G A ) a n d  
M u l t i channe l  Ana l yze r  
3 1 0 0  V a x  Wo r ks ta tio n  
(Canbe r r a , Me r i d e n , CT )  

H i gh -Pu r i ty In tr insic G e r m a n i u m  D e tec to r  
M o d e l  IG C 2 5 , 2 5  %  E ff. 
(P r i nce to n  G a m m a - T e c h , P r inceton,  NJ )  
Used  in  con j unc tio n  with: 
L e a d  S h ie ld  
(Nuc lea r  D a ta , S c h a u m b u r g , IL )  a n d  
M u l t i channe l  Ana l yze r  
3 1 0 0  V a x  Wo r ks ta tio n  
(Canbe r r a , Me r i d e n , CT )  

L o w  Backg r o u nd  G a s  P r opo r tio na l  C o u n te r  
M o d e l  L B - 5  1 1 0  
(Tenne l ec , O a k  R i d ge , TN)  

A l i q u i p p a  Fo rge .  ~ -Dcccmbc r  3 1 ~ 1 9 %  A -3  
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S U R V E Y  A N D  A N A L Y T ICAL  P R O C E D U R E S  
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APPENDIX B 

SURVEY AND ANALYTICAL PROCEDURES 

SURVEY PROCEDURES 

Surface Scans 

Surface scans were performed by passing the probes slowly over the surface; the distance 

between the probe and the surface was maintained at a minimum-nominally about 1 cm. A 

large surface area, gas proportional floor monitor was used to scan the floors of the surveyed 

areas. Other surfaces were scanned using small area (15.5 cm2 or 100 cm’) hand-held detectors. 

Identification of elevated levels was based on increases in the audible signal from the recording 

and/or indicating instrument. Combinations of detectors and instruments used for the scans 

were: 

Alpha-Beta gas proportional detector with ratemeter-scaler 

Beta GM detector with ratemeter-scaler 

Gamma NaI scintillation detector with ratemeter 

Surface Activity Measurements 

Measurements of total beta activity levels were performed on floors, lower walls, upper 

surfaces, equipment, beams and joists at locations of elevated direct radiation, using GM 
detectors with ratemeter-scalers. 

Aliquippa Forge Char-DocCmbCf 31,1%‘2 B-l 
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Count rates (cpm), which were integrated over 1 minute in a static position, were converted to 

activity levels (dpm/lOO cm2) by dividing the net rate by the 4 r efficiency and correcting for 
the active area of the detector. The beta activity background count rates for the GM detectors 
averaged approximately 45 cpm. Beta efficiency factors ranged from 0.24-0.27 for the GM 

detectors. The effective window for GM detectors is 15.5 cm2. 

Removable Activity Measurements 

Removable activity levels were determined using numbered filter paper disks, 47 mm in 

diameter, Moderate pressure was applied to the smear, and approximately 100 cm2 of the 

surface was wiped. Smears were placed in labeled envelopes with the location and other 

pertinent information recorded. 

soil h.IDDlin! 

Approximately 1 kg of soil was collected at each sample location. Collected samples were 

placed in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures. 

ANALYTICAL PROCEDURES 

Removable Activity 

Smears were counted on a low background gas proportional system for gross alpha and gross 

beta activity. 

Gamma Swctrometry 

Soil samples were dried, mixed, and/or crushed then placed in an appropriate container chosen 

to reproduce the calibrated counting geometry. Net material weights were determined and the 

samples counted using intrinsic germanium detectors coupled to a pulse height analyzer system. 

Background and Compton stripping, peak search, peak identification, and concentration 

Aliquippa FOQC Char-Dccanbcr 31, 15’9.2 B-2 



I -  

II”_ 

. I  

‘I 

< -  

-- 

ca lcu la t ions we r e  pe r fo r m e d  us i ng  th e  c o m p u te r  capab i l i t i es  i n he r en t i n  th e  ana l yze r  system . 

Ene r g y  peaks  u sed  fo r  d e te rm i n a tio n  o f r ad i onuc l i des  o f conce r n  we r e : 

U - 2 35  0 .1 8 6  M e V  

U - 2 38  0 .0 6 3  M e V  from  Th -234 *  (o r  1 .0 0 1  M e V  from  P a - 2 3 4  m )* 

*Secu l a r  equ i l i b r i um a s s umed . 

S p e c tra we r e  a l so  r ev i ewed  fo r  o the r  i d en tifia b l e  p h o topeaks . 

A l pha  S D e c trom e try 

S o il s amp l es  we r e  c r ushed , h omogen i z e d  a n d  ana l yzed  fo r  isotop ic  u r a n i um . S a m p les we r e  

d isso lved  by  p o tass i um flu o r i d e  a n d  pyrosu l fa te  fus i on  a n d  th e  e l e m e n ts o f interest we r e  

p rec ip i ta ted wi th b a r i um  sulfate. B a r i u m  sul fate prec ip i ta te  was  red isso lved  a n d  th e  speci f ic 

e l e m e n ts o f interest we r e  ind iv idua l l y  s epa r a te d  by  l i qu id - l i qu id  ex tract ion a n d  re -p rec ip i ta ted  

wi th a  ce r i um  flu o r i d e  car r ie r .  T h e  prec ip i ta te  was  th e n  c oun te d  us i ng  su r face ba r r i e r  a n d  

pass iva ted  i on  imp l a n te d  d e tec tors, a l p ha  spec trom e ters, a n d  a  m u l t i channe l  ana lyzer .  

U N C E R T A INTIE S  A N D  D E T E C T IO N  L IM ITS  

The  unce r ta i n ties  assoc ia ted  wi th th e  ana l y t ical d a ta  p r esen te d  in  th e  tab l es  o f th is  r epo r t 

r e p r esen t th e  9 5  %  con fid e n ce  leve l  fo r  th a t d a ta . These  unce r ta i n ties  we r e  ca lcu la ted  b a sed  o n  

b o th  th e  g ross  s amp l e  c oun t leve ls  a n d  th e  assoc ia ted  b ackg r ound  c oun t leve ls.  W h e n  th e  n e t 

s amp l e  c oun t was  less th a n  9 5 %  stat ist ical dev i a tio n  o f th e  b ackg r ound  c oun t, th e  s amp l e  

concen trat ion was  r epo r te d  as  less th a n  th e  d e tec tio n  l im it o f th e  m e a s u r e m e n t p r ocedu r es . 

B e c a use  o f var ia t ions in  b ackg r ound  leve ls,  m e a s u r e m e n t e ff ic iencies, a n d  con t r ibut ions from  

o the r  r ad i onuc l i des  in  s amp l es , th e  d e tec tio n  l im its dif fer f rom  samp l e  to  s amp l e  a n d  inst rum e n t 

to  inst rum e n t. A d d i tio na l  unce r ta i n ties , assoc ia ted  wi th samp l i n g  a n d  m e a s u r e m e n t p r ocedu r es , 

h a ve  n o t b e e n  p r o p a g a te d  in to th e  d a ta  p r esen te d  in  th is  r epo r t. 

Miqu i p pa  Fo rge  Cha r -Decan lw r  31 . 1 992  B -3  
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C A L IB R A T IO N  A N D  Q U A L ITY  A S S U R A N C E  

Ana l y t ical a n d  fie l d  su rvey  ac tivit ies we r e  conduc te d  in  acco r dance  wi th p r ocedu r es  from  th e  

fo l l ow ing  d o c u m e n ts: 

-Su r vey  P rocedu res  M a n u a l  Rev is i on  6  (Feb rua ry  1 9 91 )  a n d  Rev is i on  7  (Im p l e m e n te d  J une  1 , 

1 9 92 )  
- L abo r a to ry  P rocedu res  M a n u a l  Rev is i on  6  (Ap r i l  1 9 9 1 )  a n d  Rev is i on  7  (Im p l e m e n te d  J une  1 5 , 

1 9 92 )  
-Qua l i ty  A ssu rance  M a n u a l  Rev is i on  5  ( June  1 9 91 )  a n d  Rev is i on  6  (Im p l e m e n te d  J une  1 , 1 9 92 )  

T h e  p r ocedu r es  con ta i n ed  in  th e se  manua l s  we r e  d eve l o ped  to  m e e t th e  r e qu i r emen ts o f D O E  

O rde r  5 7 0 0 .6 B  a n d  5 7 0 0 .6 C  fo r  Q u a lity A ssu rance  a n d  con ta i n  measu r e s  to  assess  p rocesses  

du r i n g  the i r  p e r fo rmance . 

Ca l i b ra t i on  o f a l l  fie l d  a n d  l a bo r a to ry  inst rum e n ta tio n  was  b a sed  o n  s tandards/sources,  t r aceab le  

to  N IS T , w h e n  such  s tanda rds /sou rces  we r e  ava i lab le .  In  cases  whe r e  th ey  we r e  n o t ava i lab le ,  

s tanda rds  o f a n  i ndus try r ecogn i zed  o r gan i za tio n  we r e  u sed . Ca l i b ra t i on  o f p ressu r i zed  

ion iza t ion  c hambe r s  was  pe r fo r m e d  by  th e  m a n u fac tu re r . 

Q u a lity c on trol p r ocedu r es  inc lude:  

Da i ly  inst rum e n t b ackg r ound  a n d  check -sou rce  m e a s u r e m e n ts to  c on firm  th a t e q u i p m e n t 

o p e r a tio n  is w i th in  accep tab l e  fluc tu a tio ns  

P a r t ic ipat ion in  E P A  a n d  E M L  l abo r a to ry  Q u a lity A ssu rance  P r og r ams  

T ra i n i ng  a n d  cert i f icat ion o f a l l  i nd iv idua ls  pe r fo rm i n g  p r ocedu r es  

- -  

Pe r i od i c  in te rna l  a n d  ex te rna l  a ud i ts 

A @ i p p  Fo r g e  Chu -Docanh r  3 1 . 1 9 9 2  B -4  
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A P P E N D IX  c 

R E S IDUAL  R A D IO A C T IV E  M A T E R IA L  G U IDEL INES  S U M M A R IZE D  

F R O M  D O E  O R D E R  5 4 0 0 .5  

A l i q u i p p a  Fogc  Cha r -Decanbc r  3  1 , 1 9 9 2  
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A P P E N D IX  C  

R E S IDUAL  R A D IO A C T IV E  M A T E R IA L  G U IDEL INES  S U M M A R IZE D  
F R O M  D O E  O R D E R  5 4 0 0 .5  

B A S IC D O S E  L IM IT3 

The  bas ic  l im it fo r  th e  a nnua l  r ad i a tio n  d ose  (exc lud i ng  r a don )  r ece i ved  by  a n  i nd iv idua l  m e m b e r  
o f th e  gene r a l  pub l i c  is 1 0 0  m r e m /yr. In  i m p l e m e n tin g  th is  l im it, D O E  app l i es  as  l ow  as  
r e asonab l e  ach i evab l e  p r i nc ip les  to  se t s i te-speci f ic gu ide l i nes .  

S T R U C T U R E  G U IDEL INES  

D O E  O rde r  5 4 0 0 .5  a n d  th e  Rad io l og i ca l  C o n trol M a n u a l  we r e  u sed  to  es tab l i sh  th e  gu i de l i nes .1>2  

In d oo r /O u td oo r  S t ructure S u r fa ce  C o n ta m ina tio n  

Rad i onuc l i des” 

A l l owab le  To ta l  Res i dua l  S u r fa ce  C o n ta m ina tio n  
( d p m / 1 0 0  cm2 ) b  

A ve ragec*d  M a x i m u m d * ” Removab l e ’ 

T ransu ran ics ,  Ra - 2 2 6 , Ra - 2 2 8  
Th - 2 30 , Th - 2 28 , P a - 2 3  1 , A C - 2 2 7  
I -125,  I -129  g  Rese r ved  Rese r ved  Rese r ved  

Th -Na tura l ,  T h - 2 32 , S r - 90 , 
Ra - 2 2 3 , Ra - 2 2 4 , U - 2 32 , 
I -126,  I -131,  I -133  L o o 0  3 ,flo o  2 0 0  

U -Na tura l ,  U - 2 3 5 , U - 2 38 , a n d  
assoc ia ted  decay  p r oduc ts 5 ,o o o c Y  1 5 ,o o oa r  1  ,o o o c Y  

B e ta - g a m m a  e m itte rs  ( r ad i onuc l i des  
wi th decay  m o d e s  o the r  th a n  
a l p ha  e m iss ion o r  s p on ta n e ous  
f iss ion)  excep t S r - 90  a n d  o the rs  
n o te d  a b ove  h  5  # W - Y  1 5 $ W - Y  l,o w b  

A l i q u i p p a  Fo r g e  c h u -Decembe r  3 1 . 1 9 9 2  C- l  
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External Gam m a Radiation 

The average level of gam m a radiation inside a building or habitable structure on a site that has 
no radiological restriction on its use shall not exceed the background level by m ore than 20 pR/h 
and will com ply with the basic dose lim its when an appropriate-use scenario is considered. 

SOIL GUIDELINES 

Radionuclides Soil Concentration (pCi/g) Above Backgroundid 

Uranium  Soil guidelines are calculated on a site-specific basis, using the DOE m anual 
developed for this use. 

a Where surface contam ination by both alpha- and beta-gam m a-em itting radionuclides exists, the 
lim its established for alpha- and beta-gam m a-em itting radionuclides should apply 
independently. 

b As used in this table, dpm  (disintegrations per m inute) m eans the rate of emission by 
radioactive m aterial as determ ined by correcting the counts per m inute m easured by an 
appropriate detector for background, efficiency, and geom etric factors associated with the 
instrum entation. 

’ M easurem ents of average contam ination should not be averaged over an area of m ore than 
1 m 2. For objects of less surface area, the average should be derived for each such object. 

d The average and m axim um dose rates associated with surface contam ination resulting from  
beta-gam m a emitters should not exceed 0.2 m rad/h and 1.0 m rad/h, respectively, at a depth 
of 1 cm. 

’ The m axim um contam ination level applies to an area of not m ore than 100 cm2. 

f The amount of rem ovable radioactive m aterial per 100 cm2 of surface area should be 
determ ined by wiping an area of that size with dry filter or soft absorbent paper, applying 
m oderate pressure, and m easuring the amount of radioactive m aterial on the wipe with an 
appropriate instrum ent of known efficiency. When rem ovable contam ination on objects of 
surface area less than 100 cm*  is determ ined, the activity per unit area should be based on the 
actual area and the entire surface should be wiped. It is not necessary to use wiping techniques 
to m easure rem ovable contam ination levels, if direct scan surveys indicate that total residual 
surface contam ination levels are within the lim its for rem ovable contam ination. 

g Guideline values for the radionuclides are not provided in DOE Order 5400.5. 

Aliquippr F-e Char-December 31.1992 c-2 
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’ This category of radionuclides includes m ixed fission products, including the S r-90 which is 
present in them . It does not apply to S r-90, which has been separated from  the other fission 
products, or m ixtures where the S r-90 has been enriched. 

i These guidelines represent allowable residual concentrations above background averaged across 
any 1%cm-thick layer to any depth and over any contiguous 100 m 2 surface area. 

j If the average concentration in any surface or below-surface area, less than or equal to 25 m 2, 
exceeds the authorized lim it of guideline by a factor of (100/A)“, where A  is the area or the 
elevated region in square m eters, lim its for “hot spots” shall also be applicable. P rocedures 
for calculating these hot spot lim its, which depend on the extent of the elevated local 
concentrations, are given in the DOE M anual for Implementing Residual Radioactive M aterials 
Guidelines, DOE/CH/8901 .3 In addition, every reasonable effort shall be m ade to rem ove any 
source of radionuclide that exceeds 30 tim es the appropriate lim it for soil, irrespective of the 
average concentration in the soil. 

Aliquippa Pmgc Char-Dcfcmbcr 31, 19% c-3 
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